Improving food security depends on identifying the indicators of food insecurity that must be monitored and addressed by the policy makers and implementers. This paper investigates the dynamics of trade in food products and food security in Nigeria. Using descriptive approaches, the findings show that Nigeria markedly recorded an adverse TBI in total agri-food trade and many food products. Remarkably, the five mostly exported (i.e. cocoa, fruits and nuts, oilseeds, tobacco) and five mostly imported (wheat, edible products, fish, sugar, milk and cream) food products accounted for 78% and 70% of total food exports and imports in the country. The study also reveals that Nigeria has been grossly food insecure driven by indicators, such as infrastructure deficit, population growth, poverty, corruption, inadequate government support to farmers and absence of safety net programmes. The Nigerian government and other stakeholders should holistically invest and implement agricultural policies to improve food security and earnings in many food products.
Introduction
Food security 'exists when all people, at all times, have physical, social and economic access to sufficient, safe and nutritious food that meets their dietary needs and food preferences for an active and healthy life' (World Food Summit, 1996) . On the other hand, food insecurity 'exists when people lack secure access to sufficient amounts of safe and nutritious food for normal growth and development and an active and healthy life'. This might be occasioned by unavailability of food, insufficient purchasing power, inadequate use of food or inappropriate distribution channels at the household level. Food insecurity in a country or region may be chronic, seasonal or transitory . One of the significant challenges of the 21st century is to ensure that the world population has sustainable access to adequate, affordable and nutritious food sufficient to eliminate hunger (World Food Summit, 1996) , especially in developing countries like Nigeria. For instance, in 2018, more than 113 million people in 53 countries witnessed acute hunger that required urgent food, nutrition and livelihoods support. In order of severity, Yemen, DR Congo, Afghanistan, Ethiopia, Syria, Sudan, South Sudan and northern Nigeria were the worst food crises in 2018 (FSIN, 2019) . Tackling the challenges of malnutrition, hunger and food insecurity in all its forms have prominently been featured in the UN Sustainable Development Goal (SDGs) of the 2030 Agenda. Similarly, SDG2 aimed at ensuring zero hunger, achieving food security and promoting sustainable agriculture in countries. Thus, ensuring access to nutritious, safe and enough food for all (Target 2.1) and eliminating all forms of malnutrition (Target 2.2) among other targets were set in SDG2. It also understood that attainment of SDG2 substantially relies on other goals, such as ending poverty (SDG1), improving health and wellbeing (SDG3), and addressing the effects of climate change (SDG13) in countries . Ending hunger and attaining food security may be strenuous to achieve in developing countries, such as Nigeria that have experienced financial turmoil and political shocks (de Sousa et al., 2019) . Recently, the Northeast and some parts of the northcentral parts of Nigeria have been characterised by chronic food insecurity driven by the clashes between local farmers and cattle herders (World Food Programme, 2019) , low-level of food production relative to population growth (UN DESA, 2019) . Food production in Nigeria has faced severe obstacles, such as adverse climate shocks, unpredictable rainfall (Adebayo & Ojo, 2012) , lack of modern farm inputs and technologies, government neglect and lack of policy directions (Verter, 2016; MBNP, 2017; FAO el at., 2018) . These constraints, coupled with other impediments, have nullified Nigeria's capacity to achieve food self-sufficiency (UNCTAD, 2019; FSIN, 2019) . Consequently, Nigeria has substantially dependent on advanced and emerging economies for processed food products (Adebayo & Ojo, 2012) , as postulated by dependency theories (Verter, 2016) . Free trade in food trade and over-reliant on food imports have been arguably accused of being among the principal causes of undernutrition and food insecurity in developing countries. They argue that some developing countries are well developed to take advantage of agrarian free trade (Singh, 2014; Verter, 2016; Mary, 2019) . For instance, studies by Mary (2019) suggests that the over-reliant on food imports and food trade openness may increase the prevalence of undernourishment, hunger in developing countries (Nigeria included). Mary argues that Nigeria and some other developing countries would be better off adopting food self-sufficiency measures at least in the short run, even if such actions are at variance with the WTO's regulations. To reduce food insecurity in Nigeria, the federal launched an economic policy document, 'Economic Recovery and Growth Plan (ERGP)' in 2017 to ensure self-sufficiency in food products, such as tomato paste, rice and sugar by 2019/2020. Thus, Nigeria plans to deepen investments in the food value chain, especially in critical products, such as rice, cassava, peanuts, cashew nuts, milk and cream by 2020 (MBNP, 2017) . The ERGP was developed from the agricultural policies, such as the 'Agricultural Transformation Agenda (ATA)', and the 'Agriculture Promotion Policy (APP)', also known as the 'Green Alternative Policy,' launched in 2015, covered for the period 2016 -2020 (FMARD, 2016 . Both the ATA and APP policies were launched to attract investments in food production, enhance farmers access to finance and markets, reduce post-harvest losses, boost value chain, ensure food self-sufficiency in critical food products (MBNP, 2017) . In 2016, the federal government of Nigeria scaled up the "Home-Grown School-Feeding" (HGSF) to feed primary school children and improve their enrolment, and partially reduce hunger and starvation of the pupils in public schools. The HGSF initiative provides free school meals procured and prepared by local farmers (FAO, 2017) . In the same direction, in 2017, the Nigerian government presented a ten-year (spans 2016-2025) food security and nutrition strategy. The strategy includes sensitive nutrition interventions in agriculture, education and social protection, and the provision of domestically processed nutritious foods to children and pregnant and lactating women and girls (World Food Programme, 2019) .
In line with the UN SDG17, FAO has unveiled a 5-year strategic plan (2018) (2019) (2020) (2021) (2022) to boost natural resources management and sustainable agriculture in Nigeria. Based on Nigeria's on the ERGP and agricultural policies, FAO welcomed the development and humanitarian needs of the country in priority areas: strengthening national food and nutrition security via augmented climate-smart food systems and nutrition sensitive. Although some studies have assessed food security issues (Omonona & Agoi, 2007; Verma et al., 2019; Lamidi, 2019) and agricultural trade in Nigeria (Verter, 2016; Mary, 2019) , to the best of my knowledge, no study has simultaneously investigated the dynamics of trade in agri-food products and food security indicators in the country. Thus, this study bridges the gap.
Methodology
This paper assesses the dynamics of agri-food trade and food security indicators in Nigeria. The data for the study are obtained from the UN Conference on Trade and Development (UNCTAD), Food and Agriculture Organization of the United Nations (FAO), and the Economist Intelligence Unit (EIU). The classification of food product groups assessed in this paper is culled from UNCTAD following the UN Standard International Trade Classification (SITC, Revision 3). The indicators are calculated (current prices, US$) at the three-digit level of the SITC for all the 46 food product groups (SITC 0 + 1 + 22 + 4). 1 In investigating trade performance in agri-food products, it is understandable to assess trade specialisation. Thus, the Trade Balance Index (TBI) is used to determine whether a given country is a net-exporter or net-importer for a product or total products. TBI is mathematically formulated as follows:
Where; TBIij denotes trade balance index of country i for product j; xij and mij represent exports and imports of product products j by nation i, respectively. The values of the index range from -1 to +1. The TBI equals +1 if a nation only exports. Inversely, the TBI equals -1 if a nation only imports. Undoubtedly, the index is not defined if the nation neither exports nor imports a given product. The nation is referred to as a net-exporter (net importer) of a food product if the value of TBI is positive (negative). The Global Food Security Index (GFSI) as presented by the EIU, considers the core issues of food availability, affordability, and quality and safety in 113 countries. In this study, Nigeria is chosen and compared with Sub-Saharan Africa (SSA) and the average performance of the 113 countries (referred to as the world) as calculated by the EIU. The index serves as a dynamic quantitative benchmarking model, that is constructed from unparalleled indicators which measure the drivers of food security/insecurity in countries. The findings are presented in scores and rank. The scores range from 0-100 (where 100=best). The values close to 0 indicates that the indicator has an issue and is a constraint to food security attainment. Given that some countries in the world are not included in the GFSI, this study emphasises on the scores more than the rankings. This is because the score is a country-specific; it shades more light on the state of food security/insecurity than the ranking. Remarkably, the index also includes an indicator that assesses individual country's' exposure to the effects of climate shocks; their susceptibility to natural resource risks; and how nations have adapted to these prevailing shocks. Given that socioeconomic and environmental indicators in Nigeria has faced challenges, it relevant to assess the country's food status as calculated by the EIU.
Results and discussion

Trade in Food Products Between Nigeria and the World
The value of total agri-food exports (SITC 0+1+22+4) in Nigeria rose from $2.37 billion in 2012 to $2.42 billion in 2013 and then decreased to $1.15 billion in 2016, before slightly increasing to $1.45 billion in 2017. Sadly, Nigeria marginally witnessed negative trade balance and trade balance index (TBI) in the overall agri-food trade (Table 1) . It suggests that the country is a consuming nation as imports substantially outweigh exports. It is important to restate that Nigeria's employment in agriculture (% of total employment) accounted for an average of 37.5% between 2012 (World Bank, 2019 . Notwithstanding, the country has been a net importer of food. The question is, why? Arguably, low value-added in the food value chains occasioned by lack of modern farm inputs and technologies, and government neglect has contributed to low productivity (FSIN, 2019) and excessive reliance on food imports to fill the domestic supply gaps (Verter, 2016) . It is worth reiterating that food imports may fill the domestic supply gaps and bring a wide variety of choices to consumers on the one hand. On the other hand, it may also be detrimental to domestic rural farmers that substantially rely on agriculture as a source of income and overall livelihoods, including food security. For instance, studies by Mary (2019) show that agri-food trade openness may increase the prevalence of undernourishment in some developing countries such as Nigeria. A breakdown of the share of Nigeria's top five destination partners show that the country's food exports to the Netherlands ($108 million, 23.4%), Ghana ($55 million, 12%), Niger ($30 million, 6.5%), Cote d'Ivoire ($29.3 million, 6.3%), and Malaysia ($23.5 million, 5.1%) accounted for over 53% of total national food exports in 2017. Also, Nigeria's top five food import partners shows that Brazil ($635 million, 33.3%), China ($166 million, 8.68%), France ($165 million, 8.65%), USA ($124 million, 6.5%) and Germany ($115 million, 6%) accounted for over 63% of total national food imports in 2017 (WITS, 2019) . The share of the ten mostly exported food products (% of total food exports) in Nigeria increased from 78.9% in 2012 to 94.9% in 2016 and then declined to 92.3% in 2017. Also, the top five export product groups, SITC 072 (cocoa), SITC 057 (fruits and nuts), SITC 222 (oil seeds and oleaginous), SITC 122 (tobacco, manufactured), and SITC 036 (crustaceans, molluscs, etc) jointly accounted for over 78% of the total Nigerian food exports in 2017 (Table 1) . Similarly, NBS (2019) report shows that the primary agricultural products exported in 2018 were cocoa products, sesamum seeds (whether or not broken) and cashew nuts (in shell). On the other hand, the share of the ten mostly imported food products (% of total food imports) rose from 57.8% in 2010 to 83% in 2017. Also, the top 5 food products, SITC 041 (wheat), SITC 098 (edible products), SITC 034 (fish, fresh), SITC 061 (sugar, molasses/honey), and SITC 022 (milk and cream) jointly accounted for over 70% of the total food imports in 2017. This signifies that Nigeria's food trade has been concentrated in a few products (Table 1) .
A critical look at the individual agri-food product groups suggests that Nigeria recorded positive TBI only in few products: SITC 036 (crustaceans, molluscs and aquatic invertebrates); SITC 057; SITC 072; SITC 075 (spices); SITC 122 (tobacco, manufactured); and SITC 222/SITC 223. This suggests that Nigeria has been competitive and specialised in only few food product groups. On the other hand, the country substantially recorded negative TBI in many food product groups between 2012 and 2017 (Table 2 ). It suggests that the country's agricultural policies may not have drastically improved agricultural production. Market opportunities for food producers are increasingly dynamic induced by income changes, rapid population growth, and dietary diversification. Notwithstanding, Nigeria highly exports unprocessed agri-food products (mainly fresh tropical commodities), such as cocoa beans, oilseeds, fruits and nuts, and crustaceans. Because of the natural conditions, as postulated by dependency and traditional trade theories, some of these food products (Table 1) are highly demanded in continents that cannot produce them in large quantities. Also, few wealthy consumers' insatiable demands for processed food products from abroad may have driven food imports surged. Arguably, substantial adverse TBI may have had implications for food security in Nigeria, although food imports may fill domestic gaps. However, in a country like Nigeria, the majority of the inhabitants live in poverty (UNDP, 2018), and most rural dwellers mainly eat what they produce, having negative TBI in many food products should be a source of concern for policy makers and implementers.
Dimensions of Food Security in Nigeria
In 2018, more than 113 million people in 53 countries witnessed acute hunger requiring urgent food, nutrition and livelihoods support. Similarly, the worst food crises in 2018, in order of severity, were: Yemen, DR Congo, Afghanistan, Ethiopia, Syria, Sudan, South Sudan and northern Nigeria. These eight nations accounted for 2/3 of the total number of people facing acute food insecurity, approximately 72 million people. Sadly, northeast Nigeria is expected to remain among the world's most severe food crises in 2019 (FSIN, 2019) . The GFSI in the 113 countries increased from 56.9 to 58.7 between 2013 and 2016 and then decreased to 57.9 in 2017 before increasing to 58.4 in 2018 (Table 3 ). The improvement has been driven by infrastructure development, production capacity, as well as relatively stable global food prices across the countries (EIU, 2018). Even though GFSI in SSA and the world improved, Nigeria recorded deteriorating scores, scoring less than 40 points between 2012 and 2018. It suggests that Nigeria has faced severe food security issues in food indicators, especially in food affordability index (Table 3 ). This finding is in line with the studies by Akerle et al. (2013) who find out that the majority of households in South-West Nigeria were food insecure, they require an average of about 440 kcal to achieve food security level of 2,550 kcal. 
Food availability
Food availability means that food must be enough and consistently available for consumption. The stock, production and the capacity to import or through food aid are the drivers of food availability. Although the average value of food production (const. (Table 4) . Agricultural production in Nigeria has largely been on a subsistence level, carried out by smallholder farmers that lack the know-how and modern inputs. Consequently, food production has not kept pace with population growth, resulting in over-reliant on food imports (Table 1) , decreasing national food self-sufficiency (World Food Programme, 2019). The findings suggest that food availability in Nigeria has been higher than affordability, but the country's performance has been below SSA and the global averages in almost all the availability indicators (Table 3) . A critical look at the availability index suggests that public expenditure on agricultural R&D, institutional corruption, infrastructure, urban absorption capacity, political stability risk, supply (average food supply (kcal/capita/day)) and food loss have contributed to food insecurity in Nigeria. The above challenges may have partially nullified Nigeria's capacity to increase food production and its availability to consumers in the country (Table 4) . Similarly, Verma et al. (2019) confirm that there are hardly public investments in agricultural research and development (R&D) in Nigeria. Owing to sparse road networks and agriculture infrastructure in Nigeria, farmers find it difficult to either move inputs to the farms or output from the farms to markets/homes for sales/household consumption within the shortest time. Studies by Verma et al. (2019) , and Plaisier et al. (2019) suggest that a substantial portion of food produced, especially perishable products are lost in the production value chain system because of poor infrastructure, preservation and storage facilities. The political stability index (-2.5 weak; 2.5 strong) shows that Nigeria recorded -1.94 index points in 2017. Similarly, fragile state index (0 (low) -120 (high)) shows that Nigeria recorded 99.9 index points in 2018 (TheGlobalEconomy.com). These indices suggest that Nigeria has experienced low political stability and high fragility, posing a major threat to the attainment of SDG2 of ending hunger, ensuring food security and sustainable agriculture in the country. Also, studies by FSIN (2019) shows that acute malnutrition significantly worsened in north-eastern Nigeria between 2017 and 2018 due to political instability risk. In the 16 states of northern Nigeria and the FCT, the number of people in crisis and emergency reduced by 40% between June-August 2017. At the peak of the season, 3 million people were acutely food insecure in the three north-eastern states where the Boko Haram's terrorist group largely destroyed agricultural production, trade, and livelihoods.
Food affordability
Without the means to have access to the food, people will go to bed with an empty stomach even if food is available. Thus, the relevance of food affordability as an indicator of food security cannot be overemphasized. Consumers may have access to food through production by the households, aid, borrowings, or purchases, especially when prices are relatively low, and consumers have reasonable incomes to afford it. The number of undernourished people in Nigeria steadily rose from 9 million (6%) between 2007 and 2009 to 21.5 million (11.5%) between 2015 and 2017. Arguably, those people did not have sufficient access to food that would provide them with enough dietary energy necessary to maintain a normal, active, and healthy life. Sadly, the number of the adult population in the prevalence of severe food insecurity in Nigeria rose from 40.7 million (22.4%) to 46.1 million (24.8%) between 2014 and 2017 (Figure 1 ).
Figure 1: Undernourishment and food insecurity (millions, %) in Nigeria
Source: Own analysis based on FAO (2019) Table 4 shows that food affordability index is the most challenge that Nigeria must be urgently addressed in Nigeria for the country to improve its food security status. The country performed below SSA and global averages (Table 3) . A breakdown of affordability indicators shows that the proportion of Nigerians under the global poverty line ($3.20/day 2011 PPP), and low GDP per capita (US$ PPP) have been among the critical issues of food security in the country. Arguably, poverty may have been explained why the index of food consumption (% of household expenditure) in the country has been weak and below the SSA and global averages. FAO (2017) stresses that high poverty affects households whose primary source of income is agriculture in Nigeria. Similarly, Akerele et al. (2013) find out that the household size, especially those with a high number of dependants, hurt food security in South-West Nigeria. The unemployment rate increased in Nigeria rapidly rose from 10.6% in 2012 to 22.6% in 2018. Even though GDP per capita (current 2011, US$ PPP) in Nigeria slightly rose from $5,526 in 2012 from $5,526 in to $6,027 in 2018 from $5,526 in (IMF, 2019 , it is still far from drastically reducing the poverty rate and improving food affordability index in the country. Similarly, a lack of 
Undernourishment and food insecurity in Nigeria
Prevalence of undernourishment (%), 3-year average Number of people undernourished (million), 3-year average Prevalence of severe food insecurity in the total population (%), 3-year average Number of severely food insecure people (million), 3-year average farmers' access to financing agricultural related activities suggests having impeded food production to meet the domestic demand in the country. In SSA countries, such as Nigeria where about 50% of the populations lived in rural areas in 2018 (UN DESA 2019), and they mostly eat what they produced, ensuring maximum food production and stabilising prices are critical ingredients in reducing food insecurity. Also, reports (NBS, 2019; FAO, 2019; FSIN, 2019) suggest that production shortfalls drove high food prices in Nigeria, insecurity and subsidy cuts have had implication for food security in the country.
Food quality and safety
Globally, ensuring food quality and safety has been identified as among the major obstacles to agri-food trade (Verter, 2016) and food security in Nigeria and SSA countries (Table 6) , where producers lack knowledge on the need for global standards and best practices. As shown in Table 6 , the overall food quality and safety index in Nigeria reduced from 50.5 to 49.4 between 2017 and 2018. The index was also below the global standards or average, suggesting that food quality and safety in Nigeria has been low. Although the country performed good food safety index, indicators such as diet diversification, micronutrient availability, and protein quality have remained the significant constraints to food quality and safety attainment and food security in general. Diet diversification index recorded low and declined from 29.8 in 2012 to 24.1 in 2018 (Table 6 ), suggesting that variety of food consumed by Nigerian households hardly diverse regarding nutrient intakes (inadequate intake) within the period under review. This may have had adverse effects on the micronutrients supply or availability for consumers. Similarly, Ajani (2010) finds out that dietary diversity has been poor in Nigeria and suggests policy to improve nutritional status for dietary diversity. Ogundari (2017) shows that household diet diversification is driven by their income, level of education and household size in Nigeria.
Natural resources and resilience
Resilience to natural resource and climate shocks pose long term threats to food systems across countries (EIU, 2018) . The government of Nigeria launched the National Agricultural Resilience Framework (NARF) in 2014 to mitigate climate shocks and stresses occasioned by climate change (FAO, 2017) . Notwithstanding, the humanitarian situation in northern Nigeria has been driven mainly by three factors: conflict/insecurity occasioned by Boko Haram and Pastoralists, and climate shocks , and economic meltdown, mutually reinforcing combination of all these drivers have contributed in worsening food crises in Nigeria (FSIN, 2019) . Displacement has disrupted livelihoods in the affected areas (FSIN, 2019) . Consequently, food production in northeast Nigeria drastically dropped over the last five years as producers are often unable to reach their farmlands due to insecurity caused by conflict (World Food Programme, 2019) . The lingering conflicts have undermined access to income-earning opportunities and put pressure on resources, with dire implications for the food security of displaced populations and host communities (FSIN, 2019) . The findings of FSI suggest that the overall natural resources and resilience in Nigeria were moderate (58.7), but below the world average, ranked 68/113 countries. Although Nigeria performed very good in grassland (100), storm severity (96.3), and water (70.1) in 2018, other indicators, such as oceans (27.9), demographic stresses (30.2), forest change (35.4), drought (32.3), urbanisation (25.4), population growth (31.8), and marine biodiversity (15.2) suggest to have posed a threat to food security attainment in the country. Similarly, FSI findings suggest that flooding (27.7), food import dependency (25.3), disaster risk (42.9), and forest change (35.4) have also contributed to food insecurity in Nigeria (Table  7) . Available data from FAO (2019) shows that the forest area (% of land area) in Nigeria Although the Malthusian theory of population and food supply may have been invalid in advanced economies since the advancement of technology and slow in population increment, the theory may still be valid in some SSA countries like Nigeria where population growth has been more than 2.5% (UN DESA, 2019), which has not kept pace with food production (World Food Programme, 2019) . This is coupled with an alarming poverty rate, low HDI (0.532) in 2017 (UNDP, 2018). Although urbanisation index improved from 21.5 to 35.4 between 2017 and 2018, it still appears to be a significant obstacle to food security in Nigeria (Table 7) . Arguably, urbanisation issues are induced and population growth, rural-urban migration, lack of job opportunities and infrastructure in the country. Also, findings by Omonona & Agoi (2007) and Lamidi (2019) suggest that food insecurity incidence escalated in unemployed people with large household size in Nigeria. The country substantially recorded negative trade balance and TBI in agri-food products ( Table 1 ), suggesting that it is a food importdependent country.
Conclusions
This paper investigates the dynamics of trade in food products and food security indicators in Nigeria. The findings show that Nigeria markedly recorded an adverse TBI in total agri-food products and many food product groups. Remarkably, the five mostly exported and five mostly imported food products accounted for 78% and 70% of total food exports and imports respectively in 2017. The study also reveals that Nigeria has been grossly food insecure driven by indicators, such as agricultural infrastructure deficit, rapid population growth, poverty, corruption, inadequate government support to farmers as well as the absence of safety net programmes. The Nigerian government and other stakeholders should holistically invest and implement agricultural policies to reverse over-reliant on food imports, improve food security indicators and earnings in many food products. Further studies should conduct primary research to investigate the state of food security/insecurity in Nigeria.
